Radio wave propagation models are extremely important in radio network planning, design as well as in interference planning. Radio propagation is essential for emerging technologies with appropriate design, deployment and management strategies for any wireless network. It is heavily site specific and can vary significantly depending on terrain, frequency of operation, velocity of mobile terminal, interface sources and other dynamic factor. Accurate characterization of radio channel through key parameters and a mathematical model is important for predicting signal coverage, achievable data rates, BER and Antenna gain. Path loss models for macro cells such as Okumura, Hata and COST 231 models are analyzed and compared their parameters.
INTRODUCTION
Wireless access network has becoming vital tools in maintaining communications especially at home and workplaces due to communication models. Propagation models help to understand the interferences in the network, which results in developing a well structured network with better quality. Those can be classified mainly into two extremes, i.e. fully empirical models and Deterministic models. There are some models which have the characteristics of both types. Those are known as Semi-empirical models. Empirical models are based on practically measured data. Since few parameters are used, these models are simple but not very accurate. The models which are categorized as empirical models for macro-cellular environment. These include Hata model, Okumura model, and Cost-231 Hata model. On the other hand, deterministic models are very accurate. Some of the examples include Ray Tracing and Ikegami model. As mentioned earlier, semi-empirical models are based on both empirical data and deterministic aspects. Cost-231W.I. model is categorized as a semi empirical model. All these models estimate the mean path loss based on parameters such as antenna heights of the transmitter and Receiver, distance between them, etc. These models have been extensively validated for mobile networks. Most of these models are based on a systematic interpretation of measurement data obtained in the service area [ 
IV. PROPAGATION MODELS

A.
OKUMURA MODEL This is the most popular model that being used widely The Okumura model for Urban Areas is a Radio propagation model that was built using the data collected in the city of Tokyo, Japan. The model is ideal for using in cities with many urban structures but not many tall blocking structures. The model served as a base for Hata models. Formula for Okumura Model is expressed below:
= free space propagation path loss. A mu (f,d) = median attenuation relative to free space G(h b ) = base station antenna height gain factor G(h m ) = mobile antenna height gain factor
GAREA: gain due to type of environment given in suburban, urban or open areas Correction factors like terrain related parameters can be added using a graphical form to allow for street orientation as well as transmission in suburban and open areas and over irregular terrain. Irregular terrain is divided into rolling hilly terrain, isolated mountain, general sloping terrain and mixed land-sea path. The terrain related parameters that must be evaluated to determine the various corrections factors.
B.
HATA MODEL Hata established empirical mathematical relationships to describe the graphical information given by Okumura. Hata's formulation is limited to certain ranges of input parameters and is applicable only over quasi-smooth terrain. The mathematical expression and their ranges of applicability as [2] 
E.
Calculation of probability of error Probability of error is a performance measurement that specifies the number of bit corrupted or destroyed as they are transmitted from its source to its destination. Several factors that affect probability of error include bandwidth, SNR, transmission speed and transmission medium [3] 
F.
Calculation of signal strength Received signal strength is a strength which is used to measure the power between the received radio signals. The received signal strength for Okumara, Hata and Cost-231 models is calculated as [17] 
B.
Comparison of Okumura, Hata and Cost-231 models based on probability of error
Comparison of propagation models based on probability of error.
The probability of error along the transmission distance for the same transmission link for different communication models such as Okumura model, Hata model and Cost-231 model. Among the three communication models Cost -231 model shows the least Probability of error as compared to Okumura model which has the highest Probability of error. 
VI. CONCLUSION
In the present work, among the three communication models Okumura model shown the least path loss and Cost231model shown the highest path loss for specified transmission distance. As the path loss for Cost-231model is high so the probability of error is less and vice-versa Okumura model has high probability of error from eqn. 
